Introduction: Studies indicate a variable proportion of laparoscopies done for the management of non-acute pelvic pain that do not identify visible pathology and are called negative laparoscopies. Possible explanations have included undetected endometriosis, observer error, and/or neural tissues in the endometrium acting as nociceptive input. The goal was to compare demographic and pain testing measures between women with negative laparoscopies and confirmed endometriosis in a cohort of women presenting with chronic pelvic pain. Methods: Women with chronic pelvic pain (n = 255) provided written consent for the study prior to entry. Data were collected at the time of clinic visit and entered contemporaneously into SPSS. Pain sensitization was identified as the presence of cutaneous allodynia. Clinical, pain, and pain sensitization variables were compared using Student's t-test. Results: The frequency of negative laparoscopy was 13.7% (35 cases) and that of confirmed endometriosis was 27.1% (69 cases). There were no differences between women with a negative laparoscopy and women with confirmed endometriosis in clinical, dysmenorrhea, or pain testing measurements.
Introduction
Laparoscopy is a commonly undertaken gynecological procedure for the assessment of acute and non-acute pain. 1 Although very helpful in the management of acute emergencies, the effectiveness is less clear in non-acute circumstances. 2, 3 Laparoscopic surgery is also associated with significant but uncommon postoperative complications. 4 The procedure is undertaken for the diagnosis and treatment of endometriosis, adhesions, ovarian cysts, and related adnexal pathology. 5 There is no evidence that clinical biomarkers have the capability of diagnosing endometriosis with accuracy and as a result laparoscopy is required for the diagnosis. 6 There is concern that the accuracy of surgical diagnosis of endometriosis does not appear to be related to the histological diagnosis in a significant number of cases. 7, 8 Although many reports have indicated that there is benefit to the excision or electrosurgery or laser ablation of endometriosis, there is increasing concern that early disease does not respond well to surgery. 9 The frequency of a negative laparoscopy which indicates there is no visible pathology to explain pain is variable. [10] [11] [12] In some cases, observer error has been cited as a cause of an erroneous diagnosis. 13 The identification of neural tissue in endometrial biopsies may act to explain the discrepancy of pain with no associated visible extrauterine pelvic disease. 14, 15 Neural tissue has been identified frequently in the endometrium of women with endometriosis. 15 The detection of neural tissue in endometrial biopsies was not however effective in making a diagnosis of endometriosis as it is present as well in women without endometriosis raising the possibility of the presence of neural tissue involvement in uterine pain. 14 This study was undertaken to evaluate the clinical findings of a cohort of women who were found to have a negative laparoscopy and compare these findings with women who were identified as having laparoscopically identified endometriosis. Pain sensitization is an important objective marker of greater pain severity and was included in the comparison of the two groups.
Methods
This study is based on a database of 255 women presenting with chronic pelvic pain to a tertiary teaching center devoted to the diagnosis and management of chronic pelvic pain. 15 Women provided written informed consent prior to the examination and the study was approved by the University of Calgary Conjoint Research Board prior to the study initiation. The previous report noted the close relationship of chronic pelvic pain and pain sensitization with the presence and duration of severe dysmenorrhea. 16 Women were considered to have a confirmation of endometriosis or a negative laparoscopy from their presenting history and where possible the medical documentation. From this database, the clinical variables were compared between women with a negative laparoscopy and those with a diagnosis of endometriosis. In addition to the demographic variables, these groups were compared for the presence of pain sensitization as determined with cutaneous allodynia and reduced pain thresholds using a Somedic algometer. 17 Allodynia was detected by the use of cotton tipped applicator drawn down the mid-clavicular line of the abdomen in a region where the external oblique muscle meets the rectus abdominus muscle. This test has been previously validated and corresponds to regions of tenderness that relate to the emergence of the T12 and L1 anterior cutaneous nerves as they emerge from the rectus abdominus fascia. 18 A demonstration of the detection and expansion of allodynia is presented in Figure 1 . These regions were tested for pressure pain thresholds using a Somedic algometer. The results were compared with Student's t-test for continuous variables with normally distributed data or chisquare test for categorical variables. Cases with partially missing data were included in the calculations of variables for which they had available data (Supplemental Table) .
Results
The total database consisted of 255 women who presented with chronic pelvic pain for more than 6 months, of whom 35 (13.7%) had a negative laparoscopy, while 69 (27.1%) were found to have endometriosis (Table 1) .
There were no differences between women with a negative laparoscopy and the remaining women with chronic pain in terms of their age, gravidity parity, and age at menarche, dyspareunia, and presence of severe dysmenorrhea or the estimated years of severe dysmenorrhea (Table 1) . Among women with confirmed endometriosis, there were no differences in age, gravidity, parity, menarche, dyspareunia, or dysmenorrhea compared to women with other laparoscopic findings. However, there were a significantly greater rate of severe dysmenorrhea (91% vs 62%, p < 0.001, chi-square test) and more years of severe dysmenorrhea (12.4 ± 9.5 vs 6.2 ± 9.5 years, p < 0.001, Student's t test) among women with endometriosis than among women with other laparoscopic findings (Table 1) .
When women with a negative laparoscopy were compared to those with confirmed endometriosis, there were no differences in age, gravidity, parity, menarche, or frequency of dyspareunia frequency or duration of severe dysmenorrhea ( Table 1) .
The rates of allodynia and the pressure pain thresholds of the lower abdomen and control location of the deltoid muscle are presented in Figure 2 . There were no differences in the tests of pain sensitization as defined by the presence of abdominal wall allodynia or of pressure pain thresholds between women with confirmed endometriosis and women with a negative laparoscopy.
Discussion
Chronic pelvic pain is a complex problem associated with diseases such as endometriosis and dysmenorrhea but can also be associated with irritable bowel and interstitial cystitis. 19 The condition is known to be closely associated with severe psychosocial conditions, particularly catastrophizing, anxiety, and depression. 19 When these and other processes become severe, the condition can merges into a state of pain sensitization. 20 In this study, the proportion of women presenting with chronic pelvic pain with prior negative findings at laparoscopy was substantial (13.7%). Although one might anticipate significant differences between women with and without visual evidence of pelvic endometriosis, in this study they are similar. The demographic and clinical features are similar in both groups. The rates of allodynia and pressure pain thresholds are equivalent and compare favorably with a previous report of women with allodynia and dysmenorrhea. 16 The findings are similar to studies indicating a similar quality of life among those with chronic pelvic pain and endometriosis. 21 One explanation is that non-identifiable endometriosis may be present among those with a negative laparoscopy. 13 However, it is appreciated that the extent of pain among women with endometriosis does not correlate with the extent of disease. 22 There is increasing concern that the treatment of early stage endometriosis is not associated with improvement in pain. 9 The suggestion that observer error resulting in missing early endometriosis may play a part in this condition can be mitigated by the fact that there are multiple gynecologists in this database. Furthermore, there is now evidence of neural tissue from endometrial biopsies among women with and without endometriosis indicating a possible uterine source of chronic pain different from the loci of endometriosis. 14, 15 The presence of severe pain and sensitization may then be present without identifiable pathology. 23 Notably in this study, the rates of pain sensitization are almost identical in both groups. Also, there is a substantial rate of dysmenorrhea among women with a negative laparoscopy that appears independent of endometriosis, and the high rates and duration of severe dysmenorrhea suggest a possible uterine source of nociception. The findings are consistent with our previous study showing a significant correlation of sensitization as determined by pressure pain thresholds and the years of severe dysmenorrhea. 16 Experimental studies have shown central sensitization to be present in women with dysmenorrhea. 24 Observational studies have shown sensitization as part of the process of endometriosis-related pain. [25] [26] [27] The limitations of the study are related to the selfreporting of the results of laparoscopy and severity of dysmenorrhea although in each case the testing for sensitization was done after the woman completed the questionnaire. The database is located in a tertiary care center that serves many women with severe chronic pelvic pain, and the findings may not be generalized to the broader community. The sample size is limited in terms of having sufficient power but this is the first such report and all available subjects were included. Nevertheless, these findings should be corroborated in future studies.
The strengths of the study are the use of validated tests of pain sensitization as objective measures to complement the clinical history of women in each group. 13 In summary, in this study, women with a negative laparoscopy had all of the clinical signs and symptoms associated with those with a confirmed diagnosis of endometriosis. This would suggest a need to clinically focus on the experience of pain in contrast to concentrating solely on visible areas of endometriosis. There is a need to further study this population of women with negative laparoscopies to Comparison of allodynia and pressure pain thresholds among women with negative laparoscopy compared to women with confirmed endometriosis. There were no significant differences.
PPT: pressure pain thresholds.
validate these findings and explore further the possible mechanisms of pain physiology. It is possible that the presence of severe visceral pain from one or more nociceptive locations can result in similar pain expressions.
